Under continuous stirring, 0.40 g (2.02 mmol) phenanthroline monohydrate, 0.35 g (2.96 mmol) succinic acid, 0.50 g (1.72 mmol) Co(NC>3)2 · 6H2O were successively dissolved in 50 ml CH3OH-H2O (1:1 v/v). Then 2.0 ml Na 2 C0 3 (1 M) was dropwise added to give pale rose colored precipitate. After the deposit was removed, the filtrate was allowed to stand at room temperature. Small amount of rose-colored crystals grew by slow evaporation for several weeks.
Discussion
The crystal structure of the title compound consists of ID !jCo(H 2 0)2(C4H4C>4)4/2] 2 " anionic chains along [100] and 2D ^[Na2(H 2 0)3(N03)] l+ cationic layers parallel to (101). The ID complex chains are parallelly arranged in the layer parallel to (lOl) and then are sandwiched by 2D cationic layers. Within the ID chains, the Co atoms located at the inversion centers are octahedrally coordinated by six Ο atoms belonging to two H2O molecules and four bis-monodentate succinate (C4H404)
2-anions with d( Co-O) = 2.086 Ä (2x), 2.088 Ä (2x) for carboxyl Ο atoms and 2.114Ä (2x) for water Ο atoms. Similar to the (C4H4O4) 2 " anions in Na2Cu(C4H404)2 · 8H2O [1] , the present bis-monodentate (C4H404) 2- anions adopt gauche conformation to bridge Co atoms into ID chains with torsion angle of the C backbone reaching 67.7(2)°. All non-hydrogen atoms of each succinate ligand are nearly coplanar except the carboxyl group at C1 atom, which is rotated by 44.4(2) from the plane defined by C1, C2 and C3 atoms about the C1-C2 bond. As expected, the C-Ο bonds to the coordinating Ο atoms are considerably larger than those to the non-coordinating ones (d(C-O) = 1.247 Ä -1.276 Ä, ZO-C-O = 124.5(2)°) and the terminal C-C bonds averaged at 1.516 Ä are significantly shorter than the middle one of 1.528Ä with ZC-C-C= 113.6(2)°and 115.2(2)°atC2andC3at-oms, respectively. Among two crystallographically different Na atoms, the Na 1 atom is octahedrally coordinated by three water Ο atoms, one carboxyl Ο atom and two nitrate Ο atoms of different nitrate anions with </(Na-O) = 2.380 Ä -2.437 Ä, while the Na2 atom is pentagonal-bipyramidally coordinated by three water Ο atoms, one carboxyl Ο atom and three nitrate Ο atoms of two nitrate anions with d(Na-O) = 2.382 Ä -2.722 Ä. The nitrate anion bidentately chelates Na2 atom and each Ο atom is additionally bound to one Na atom. Due to the coordination and site effects, the nitrate anions display a symmetry lowering from Djh to C2v
Among of four crystallographically independent H2O molecules, the O8 and Oil atoms, of which the former is coordinated to Co atom, are bound to one Nal atom, the 09 atom together with one nitrate anion bridges Nal and Na2 atoms and one pair of water OlO atoms bridge two Na2 atoms to result in the closest Na-Na distance of 3.658(2) Ä, which is slightly larger than 3.564(2)Ä in Na 2 Cu(C 4 H404)2 · 8H 2 0 [1] . All water molecules serve as hydrogen donors to form hydrogen bonds (d(0 -0) = 2.648 Ä-2.987Ä, ZO-H -O = 152° -179°), among which two stronger intrachain hydrogen bonds occur between O8 atom and carboxyl 02 or 04 atom (d(0-0) = 2.648 Ä, 2.699Ä, ZO-H-O = 152°, 156°). * Correspondence author (e-mail: zhengcm@nbu.edu.cn) 
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